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(5 7) Abstract: 

PURPOSE: To eliminate a trouble generated due to a splash at 
the time of correcting a black defect, regarding the correction of 
a photomask defect. 

CONSTITUTION: A photomask is held with the side having a 
shade film 2 kept down, and a laser beam 4 is radiated from the 
upper side of the photomask via the transparent substrate 1 
thereof. The etching residue (black defect) of the film 2 
generated at the time of patterning is thereby splashed and 
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removed. Preferably, the photomask is held on a stage having a *■ "3 

levelling function, and the residue 3 is drawn from the lower side 
of the photomask via an exhaust mechanism. 
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DETAILED DESCRIPTION" 



[Detailed Description of the Invention] 

industrial Application] this invention is the black defect of the photo mask used for a l^phy 
Process, (etch residue of the shading film in the case of patterning of a shading film) It is related 

roOOlTlTmaTufacture of a semiconductor device, the photo mask of several ten sheets is used for 
£2SKSe device. It is very difficult to manufacture tef*^g*^£*> 
quantities as a 100 % excellent article on the basis of severe quality control. To the sake *ew 
defects of a photo mask are used being corrected. 

[Description of the Prior Art] Former, in order to remove the black defect of a photo mask The 
£er beam was rradiated at he portion, the black defect was dispersed, and it has removed 
00041 SaXS (A) and (B) It is a cross section explaining the Conventional example, drawing - 
settLg rT^SJaLt substrate of a photo mask 2 - shading film of a photo mask 3 - black 

^] 4 to t&ISing film The field in which 2 was formed is turned up a .photc > mask is 
Placed, and it is a black defect from the upper part. The laser beam was ^y^***££ F ° f 
this reason the shading film residue blown away at once by the laser beam Natural fall will be 
canVel ^n^ tt* ooLction section with gravity, and the reattachment will be earned ; out on r 
;S7maiTe punctate shading film which dispersed and carried out the reattachment - a splash 

[ooot FoVui" poo" correction and a highly precise revision were ^uK™**^ 
of correction of the photo mask by laser radiation had decreased. Moreover since the shading film 
restSu ^which carried out the reattachment adheres on both a white pattern (transparent substrate 
of a loTmJl^Ld a black pattern (shading film pattern), it is quite difficult again to correct 
this Fu^e^ore,"e adhesion force to the transparent substrate of the shading film residue which 
carried out the reattachment is equivalent to the shading film currently formed normally. 

[ [p?oblem(s) to be Solved by the Invention] this invention aims at removing the obstacle by the 
splash in the case of correction of a black defect. 

[2s for Solving the Problem] Solution of the above-mentioned technical -^^^ 
film The field where 2 was put is turned down and a photo mask is held. Transparent substrate ot 
S?W5 fphoto mask It le£ 1 pass and is a laser beam. By irradiating J ^ *» 

shading film generated on the occasion of patterning of this shading film (black defect) The 
defective correction method of the photo mask which is dispersed and is removed, or the 2 
aforementioned photo mask isheld on the stage which has a leveling function, from this photo- 
mrk~ a;cUng to an exhaust air mechanism The drawing-in ^^^^^ 
of the photo mask one aforementioned publication, Or 3 shading films f^^^^J 
field where 2 was put and holds the periphery section of a photo mask 9 Transparent substrate , ot 
his smee S,P to a photo mask It lets 1 pass and is a laser beam. 4 is irradiated, etch residue (black 
defect^ ! oftids shading film defective correction equipment of the photo mask which has the laser 
Ught ource which is dispersed and can be removed or the 4 aforementioned stage - leveling 
ftlZTls equipped Id it is attained by the defective correction equipment of the ] photc > mask 
of three aforementioned publication which has the exhaust air mechanism 11 whichcanbe 
attracted from the aforementioned photo-mask bottom. 

[Son! In this invention, .he field where the shading film was put is ^"0™ anda photo 
mask is olaced A laser beam is irradiated through the transparent substrate of a photo mask iron. 
Se bouom ^tck d^ec. (shading film residue) It is made to disperse. Therefore, ,n order .0 cany 
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out natural fall of the shading film residue which dispersed, the reattachment of it is not carried out 

on a photo mask. 

[0010] 

[Example] Drawing 1 is a cross section explaining the example of this invention, drawing -- 
setting - transparent substrate which 1 becomes from quartz glass etc. Shading film with which 2 
consists of a chromium (Cr) film etc. 3 - black defect 4 is a laser beam. 

[001 1] Transparent substrate of a photo mask 1 is a shading film. 2 is held downward and it is a 
laser beam. For example, YAG Laser [SHG (the 2nd higher harmonic), output 3.5 mJ, wavelength 
0.53 mum] is used. Transparent substrate It lets 1 pass and is a black defect. 3 irradiates. 
[0012] Drawing 2 (A) - (C) It is explanatory drawing of the equipment used for the example, 
drawing - setting - 5 and 6 - the presser foot of a photo mask, and 7 It is the lock of working. A 
photo mask is held downward in a shading film surface by these members. 
[0013] 8 is a light sensitive cell for leveling of a photo mask, and is drawing 2 (B). Three places 
cannot be found in the circumference of a photo mask like, and four places are arranged. Leveling 
irradiates a laser beam at a photo mask, and is a light sensitive cell about the scattered light It is 
earned but by detecting by 8. leveling of the photo mask is carried out correctly A correction part 
carries out position appearance, and irradiation of a laser beam is performed correctly. 
[0014] 9 is an X-Y stage and measures a position correctly with a laser interferometer 10. A photo 
mask is moved to a correction part. Here, from the photo-mask bottom, a laser beam is irradiated 
and a black defect is dispersed. 

[0015] At this time Drawing 2 (C) Like, from the photo-mask bottom, it exhausts from the suction 
mouth 11 and the shading film residue which dispersed is attracted. This exhaust air mechanism, It 
enables it to remove depending on correction environment or correction conditions. 
[0016] It is such. With the equipment which has a photo-mask modify feature by the stage and 
laser beam which have a leveling function, the correction yield improves conventionally and it 
becomes correctable [ a high precision pattern ] by adding a leveling function further. 
Consequently, it can contribute also to shortening of a device development cycle 
[0017] 

[Effect of the Invention] According to this invention The obstacle by the splash in the case of 
correction of a black defect is removable. The correction yield improves. It was able to contribute 
to shortening of the manufacture move of a photo mask. This result, Upgrading of a photo mask 
can be planned and it is a pan. It was able to contribute also to simplification of the inspection 
process of a photo mask. 



[Translation done.] 
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CLAIMS 
[Claim(s)] 



[Claim 1] Shading film (2) The put field is turned down and 

defSK3) of to" having film generated on the occasion of patterning of th,s shadmg film, and 



removing. 



i!* source wMch (4) is irradiated? and the etch residue (black defect) (3) of this shadmg film ,s 

?"] iTita^velingZcnon (8) to the aforementioned stage. Defective correction equipment 
of fte ptoto mLk according to claim 3 characterized by having the exhaust atr mechantsm (U) 
which is equipped and can be attracted from the aforementtoned photo-mask bottom. 



[Translation done.] 
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DRAWINGS 



rDrawing 1] 
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[Drawing 2] 
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